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BUILDING A PRCODUCTIVE YEAR-ROUMD TEACHER,

RESEARCHER, STUCDENT INTERACTIOMN

To betrter understand the interacticon of the teacher,
rmasearcher. and student in this ocroject, some background
intormation snoutd be helprul .

The ressarcher 1 this instance i1s Finley Markley, the
grrector o+ e Materials Testing Laboracoerw at FErml
marilonal dAccelerator Latoratory (Fsemiliabl. Through his
2t+orts anmd pre-planning,. useful  and meaninatul prodects
wers designed +or the other particimants 1n thi1s
collaporation. 411 proJdects which were wundertaken bw the
teacher and students were within thse akzi1lity of those
invotlved and sufficient assisistance was avallaple Lo enable
rhie participants to continuwe the pgroject successfullw.,

The fTeatcther 1n tnis collaboration 1s Jamss Mashek . a
ohvsical =zaciapce teacher +rom & small consolilidated school
district in Neoraska, Oakland-Craig Fublizc School . Mr .
“azhnek mas tauwght sarth science, phvsical sciencs, chemisltow
armg nnyveEios 1n trrs s2hool swvstem +or L& vears. Tres
2rral iment at this schog! 1 approsimately 1830 studentz. 7Hh

TOCDHAEn LT raes. M. Mashel Docams 10avotved with tne

Materia.s Tasting Laboratorsy thrcuagh a leoartment of Ensray

prooaran called YTRACY o Teacher Ressarch Szsoiiates. TH

T

i

ooonaram provides teachers of science and mathematizs  &n
SoDORTUR LT to experience tne raal worlg of ressarch &t

vepartmant of Snergy research +facilities  thiroughbhoot t e

ST Ed St Aty .,



The students in the collaboration come from the TARGET
SCIENCE AND EMNGINEERING program. Students in this proaram
are minority students who come from the {Chicago area and
have expressed an interest 1n sciente and mathematics. One
hai+ of their day 15 spent at Fermilab where they are to
have a work experience for which they are paid. The other
hal+ a day i3 spent at a local high school where the
stugerts spend time with a science progsct. The cstudents
are superwvised by high schocl teachers, and their projects
mav involve electronics, physics, or biolaogy.

In some Jaboratories, the TARBET student’s work
experience i1s one which 1s rather menial 1n natuwre. At the
Material Testing Laboratory, the type of task assigned a
stugent 1s bevond the "bolt sorting" category. Tasks are
designed by Mr. Markley which are within the student’s
capabilitvy and staff has been assigned to assist the
students with these tasks. The tasks are of such a nature
that the data collected bv the students is useful. That is
ta say, tne data obtained will be used 1n an ongoing pbrogram
ar Fermilab, such as the 8%SC (Superconducting Super

Colliger) or the Fermiltab Upgrade Froject.



At this point I would tike tao relate personal
auperiliences which may be helpful in explaining how & teacher
trom a small rural community in Nebraska can contribute to a
research project of this magnitude. Upon being selected +tor
this proJject, I recognized that I would not be expected to
know evervthing about what was going on. When I Ffirst
arrived at the Materials Testing Laboratory, I was given a
careful overview of the projects which were ongoing 1n the
laboratory.

My specific role the first summer I was at Fermiltab was
to desi1an an apparatus which could be used to calibrate an
extensometear at liqgquid helium temperatures. This was a

chaltienaing proJject for me because, at that time, no one at

the lab was familtiar with liguid helium, and so we all had
to learn about 1t toasther. Another obstacle was the
Apparatus. It was to be desiagned by me and parts of it were

to be fabricated by me.

I pecame discouraged by the thought of having to
tabricate the device. I do nmot have much experience with
machine tools and 1 became +frustrated by the thought of
having to work with them. Mr. Markley assured me that the
major fabrication would be dopne by skilled machinists and
that 1 wouid work on some parts of the apparatus under the
supervision of a skilled machinist.

This episode occurred about siaht davs atter I arrived
at Fermilab and %Dlnts out that it is easy to be overwelmed
iy the project due to lack of knowlegae and experience. I
+ez2l thnat Mr., Markley was able to alleviate my apprehesions

and give me encouwragement.



Another factor which must be addressed is the full time
statf. They are aware of the "summer people" and ares very
open and helpful when approached with guestions. If it were
not +aor their ceooperation, very littlie could be accomplished
by summer people whether it is finding a sinmple piece of
wire to the operation of a computer svstem,

The working environment at the material testing lab is
ane whicn 18 foreiran to a school teacher., It was pointed
out to me many times that projects undertaken in a ressarch
and develgpement lab usually don’t work out the first time.
It is trial and error, and most of the time it‘'s error. To
someone who is not used to the constant road-blocks to
progress, it can be very frustrating and discouraging. By
the time 1 ended my Ffirst summer, I becams accustomed to
roaad-hlocks and started to see them as challienges.

About the " fourth week that [ was at the Materials
Testing lLaboratory, three minority high school students from
the Chicaqo ares arrived. Thev were ta be invalved in a
nalf-day work euperience at the Materials Testing Laboratory
and a hai+-dav science nvestigation at a ltocal high school

supervised by local science teachers.



My Job was to assist the students 1n the Materials
Testing Lab to insure that they were functioning well with
tne task that they were assigned. I also needed to
determine how they worked with the psople to whom they were
assianed.,. These students were from varving backerounds and
interests. Their adjustment to the tasks assigned could be
gifficult. The tasks that they were assigned were not mere
make—work jobs, but resesarcn projects, the results of which
would be used to make decisions about multi-million doltar
projects.

My second summer at the Material Testing Laboratory was
more@ enjovable and interesting than the +first. I was to
compiete the task that I was assiagned the first summer , the
liguid helium extensometer calibration apparatus. and 1 was
aiso able to work on a new project. The new project was to
assemble an apparatus which measures the thermal expansion
properties of a series of related insulating materials which
are to bLe used im the construction of massive maanet coils
tor the main injector ring of the oroposed 3 Tev Colttider.

The apparatus consists of an oven, which has a computer
control unit which is able to control the rate at which the
oven heats up, & diltatometer, which 15 composed of an outer
pyrex tube in which the sample is placed, a thermocouple, to
geterming the temperature of the sample, a linear variable
differential transducer (LVOT), to determine the change in

lenath. and a X~? chart recorder.



Buring this summer I again worked with students of the
TARGET program. One student warked with me in  the
coefficient of thermal expansion experiment, while two other
students worked toaether determining the index of refractiaon
of samples of the same epoxy resins. The student that I was
workina with helped make samples For testing and was
involved 1n the test of the material.

As the summer came to an end and I was preparing to
return to my teaching assignment in Nebraska, Finley Markley
aske 1+ I would be interested in continuina the research
that 1 had started that summer in my own community of
Oakiand, Mebrazka. After obtaining permission from my
superintendent, arrargements were made and the apparatus was
shipped from Fermilab to Qakland. At Cakland., the apparartus
was assembled and samples were tested.

I have involved several of my science students in this
experiment. Some students are invoived in the determining
ot the coefficient of thermal expansicon, while others $rom
the computer class are attempting to determine how to

cotiect gata directly From a computer link.



In an effort to develop a computer link-up for the
experiment, 1 have contacted Ron Bonnstetter, the Science
Methods Teacher From the University of Nebraska. He is
assisting me by giving me access to his account in Bitnet, a
computer netwoark, which will allow me to communicate with
Fermilab.

I have also contacted Dr. Guenther, the chairman of the
Frvsics Department at the University of Nebrasha at DOmaha
CLNDDY Upnon discussing my experiment with him, he gave me
some i1deas which may help me in collecting valid data.

I believe that the program in which I am participating
nas helped me qrow professionallv and has allowed me to
becoms more aware of my potential as a scientist, There is
a saving "Those who can, do. Those who can‘t, teach." I am
a professional teacher, and everytime I hear this statement,
I become anary.

I know what it is to be a teacher and I Lnow the value
that I have to the societv in which I live. This proaram
acknowledges that contribution. Fart of my usefulness +to
the program 1 am 1n is because I am a teacher. Mr . Markiey
Nas said this to me many times and this is important to me.
Lnowing that 1 am capable of doing other thinas makes it
easi1er for me to stay in teaching knowing that I could do
other thinas. I can now answer such ridiculous comments
made by critics of the teaching profession with the knowlege
that "I can do. and choose to teach too."

In summary I would like to state that this program has

manyv beneftits to the particicants.



Firet ta the teacher who is involved in the program
tnere 15 an opportunity to expand his background. He 1s
allowed to develop a knowlege of what the real world of
sgienti1filc  investigation is all  about and in doing so
develop an improved self-concept.

Secondly, the students involved are exposed to
practical scientific exuperiments, learning the scientific
method 1n practice and not from some dry text baook. The
students also iearn about responsibility. In this program,
their wark is valuable and their contribution therefore is
valued, when a student’s work and contribution has value,
this student,s self-image will be improved. Exposure to a
scientific environment will alsao foaster the possibility of
the student pursuing a career in science.

Lastlty, the researcher is a benefactor of this program.
14 proper pre-planning 1s done, the students and teachers
will contribute data from their efforts. The background of
a teacher and a student is different than that of a
researcher., They are able to learn from each other. One’'s
prospective of the problem 18 expanded i1 different points
ot veiw are taken.

Tnere are many other benefits that come about +rom this
collaboration. The examples of the benefits that I have
mentioned zshouwld give vyou some i1dea how it works and what
can be accomplished by 1t when 1t does work.
respectful iy contributed by James E. Mashek, TRAC teacher,
and Finlev Marklev, Supervisor, Materials Testing

Laporatory, Fermiltab.



